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(7) ABSTRACT

The automatic gang switch having a heat ray sensor is
fixedly mounted on a mounting frame having a generally
rectangular opening. The length of a housing of the switch
is approximately two thirds of that of the generally rectan-
gular opening of the mounting frame, while the width of the
housing is approximately equal to that of the generally
rectangular opening of the mounting frame. The switch
includes a human body detecting section for detecting heat
rays emitted from a human body and a circuit section. The
circuit section includes a control circuit for generating a
control signal to turn a load on for a predetermined operation
holding time when the human body detecting section gen-
erates a detection signal, a load control circuit connected to
a power source and the load in series for turning on or off
power supply to the load depending on the control signal, an
off-time power circuit connected in parallel with the load
control circuit and having an input impedance with which
the load is not driven when the load control circuit is off, the
off-time power circuit supplying an electric power to the
control circuit when the load control circuit is off, and an
on-time power circuit for supplying the electric power to the
control circuit when the load control circuit is on. The switch
further includes a time setting section for setting an opera-
tion holding time and a mode setting section for changing
over an operation mode of the control circuit.

19 Claims, 27 Drawing Sheets
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AUTOMATIC GANG SWITCH HAVING A
HEAT RAY SENSOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an automatic gang switch
having a heat ray sensor for detecting heat rays emitted from
a human body to turn a load on or off.

2. Description of the Related Art

In some of automatic gang switches having a heat ray
sensor, heat rays emitted from the human body are collected
on a human body detecting sensor such, for example, as a
pyroelectric sensor via a lens in a predetermined detection
region, and a load (for example, a light fixture) is on-off
controlled based on a human body detecting signal from the
human body detecting sensor. In general, such automatic
gang switches are flush-mounted on a wall surface (building
or working surface) of a front door, a corridor or the like,
using a mounting frame fixed to the wall surface, to auto-
matically turn on or off a lighting load by detecting a person
passing through the front door, the corridor or the like.

In the automatic gang switches of the above-described
construction, however, a switch for changing over the opera-
tion mode or performing various setting is accommodated
within the body and, hence, cannot be operated from the
front side, making it difficult to perform such setting.

SUMMARY OF THE INVENTION

The present invention has been developed to overcome
the above-described disadvantages.

It is accordingly an objective of the present invention to
provide an improved automatic gang switch having a heat
ray sensor which is capable of easily performing a setting
operation.

In accomplishing the above and other objectives, the
automatic gang switch having a heat ray sensor according to
the present invention is fixedly mounted on a mounting
frame that has a generally rectangular opening defined
therein and is secured to a substantially vertical wall. The
automatic gang switch includes a housing having a body and
a cover and also having a generally rectangular front portion
and a mounting means for mounting the housing on the
mounting frame, wherein the length of the housing is
approximately two thirds of that of the generally rectangular
opening of the mounting frame and the width of the housing
is approximately equal to that of the generally rectangular
opening of the mounting frame. The automatic gang switch
also includes a human body detecting section accommo-
dated in the housing for detecting heat rays emitted from a
human body and a circuit section accommodated in the
housing. The circuit section includes a control circuit for
generating a control signal to turn a load on for a predeter-
mined operation holding time when the human body detect-
ing section generates a detection signal, a load control circuit
connected to a power source and the load in series via two
connecting terminals for turning on or off power supply to
the load depending on the control signal, an off-time power
circuit connected in parallel with the load control circuit and
having an input impedance with which the load is not driven
when the load control circuit is off, the off-time power circuit
supplying an electric power to the control circuit when the
load control circuit is off, and an on-time power circuit for
supplying the electric power to the control circuit when the
load control circuit is on. The automatic gang switch further
includes a time setting section for setting an operation
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2

holding time and a mode setting section for changing over
an operation mode of the control circuit to one of an
automatic mode in which the load is automatically turned on
or off depending on the detection signal from the human
body detecting section, a continuous ON mode in which the
load is kept on irrespective of the detection signal, and a
continuous OFF mode in which the load is kept off irre-
spective of the detection signal. The human body detecting
section, the time setting section, and the mode setting
section are disposed on the front portion of the housing
which is exposed from the generally rectangular opening of
the mounting frame.

By the above-described construction, the automatic gang
switch is fixed to a wall surface (building surface) via a
ready-made mounting frame using the mounting means
formed with the housing. Furthermore, because the length of
the housing is approximately two thirds of that of a generally
rectangular opening formed in the ready-made mounting
frame and the width of the housing is approximately equal
to that of the generally rectangular opening, the automatic
gang switch can be juxtaposed with a flush-type wiring
device of a size of single module.

It is to be noted here that some of the ready-made
mounting frames for large rectangular ganged wiring
devices standardized by JIS (Japanese Industrial Standard)
have a generally rectangular opening that has a length
approximately equal to the size of triple modules and a width
approximately equal to the size of single module (the size of
single module is a unit size of such large rectangular ganged
wiring devices).

Also, because the human body detecting section, the time
setting section, and the mode setting section are located on
the front portion of the housing exposed from the opening of
the mounting frame, the operation holding time or the
operation mode can be set from the front face side, thus
facilitating the setting operations. In addition, the electrical
connection of a series circuit of the power source and the
load between the two connecting terminals can reduce the
number of connecting terminals, compared with the case
where the connecting terminals to which the power source is
connected and those to which the load is connected are
separately provided. As a result, the space for accommodat-
ing the connecting terminals can be reduced, making it
possible to reduce the housing.

Advantageously, the time setting section, the mode setting
section, and the human body detecting section are positioned
in this order from above.

The automatic gang switch further includes a lens
mounted on the front portion of the housing for collecting
the heat rays from a predetermined detection region on the
human body detecting section, and a detection region lim-
iting cover slidably mounted on the front portion of the
housing for limiting the detection region. The detecting
region limiting cover acts to block heat rays from an
unnecessary region, thereby preventing malfunction of the
human body detecting section. Also, because the detection
region limiting cover is slidably mounted on the housing, the
region to be shielded can be easily changed.

The automatic gang switch further includes first and
second cover support members each having an arcuated
cross-section, wherein the detection region limiting cover
has an arcuated cross-section and is interposed between the
first and second cover support members, and wherein the
detection region limiting cover has a radius different from a
radius of inner peripheral faces of the first cover support
members and from a radius of outer peripheral faces of the
second cover support members.
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By the above-described construction, the difference in
radius applies forces from the first and second cover support
members to the detection region limiting cover and enlarges
the contact resistance between the detection region limiting
cover and the first and second cover support members.
Accordingly, even if the detection region limiting cover is
touched in error or vibration occurs, the detection region
limiting cover does not easily move, thus preventing a
change in the position thereof after adjustment. Also,
because the detection region limiting cover is placed
between the first and second cover support members in a
bent or deformed state, a slippage during assembling or a
variation in the size of component parts can be absorbed.

Preferably, the detection region limiting cover is disposed
above the lens with a clearance therebetween. If the detec-
tion region limiting cover is held in close contact with the
lens surface, the detection region limiting cover blocks all
heat rays incident on the lens surface from a plurality of
directions. However, the provision of the clearance between
the detection region limiting cover and the lens makes it
possible to selectively block the heat rays incident on the
lens surface from the plurality of directions.

The detection area limiting cover may have projections
formed therewith, while at least one of the first and second
cover support members may have grooves defined therein
for engagement with the projections. Such engagement
generates a feeling of click and facilitates adjustment of the
position.

The first cover support members may have a stopper
formed therewith for maintaining at least a part of the
detection region. The stopper acts to prevent the detection
region limiting cover from being closed by mischief and,
hence, a complete shading is avoided.

The detection region limiting cover may be made up of a
plurality of plates. This construction can reduce the size of
individual plates, compared with the case where the detec-
tion region limiting cover is made up of a single plate.
Accordingly, the space for accommodating the detection
region limiting cover can be reduced, resulting in a reduction
in size of the housing.

Alternatively, the detection region limiting cover may
have a flexible portion that expands or contracts according
to the position of the detection region limiting cover. This
construction can also reduce the space for accommodating
the detection region limiting cover, resulting in a reduction
in size of the housing.

Conveniently, the lens has a lens cover integrally formed
therewith for covering a front face thereof. The lens cover
acts to enhance the appearance of the automatic gang switch,
and the one-piece construction of the lens with the lens cover
can reduce the number of component parts.

Advantageously, the automatic gang switch further
includes a door pivotally mounted on the front portion of the
housing. The door prevents the setting of the time setting
portion from being changed, for example, by mischief.

The door has opposite side walls having respective shafts
formed therewith, and the housing has a bearing member for
supporting the shafts. In this case, the shafts have an
increasing diameter toward the side walls. The increasing
diameter causes the shafts to be resistant to being broken.

Conveniently, the distance between edges of the side
walls and centers of the shafts is greater than the distance
between the centers of the shafts and the surface of the front
portion of the housing on which the door is mounted. By so
doing, when the door is opened or closed, the edges of the
side walls are brought into contact with the surface of the
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housing. As a result, the side walls are pushed and bent
outwardly, and a force for opening or closing the door acts
on the side walls, thus preventing an unexpected closing of
the door during setting and preventing an unexpected open-
ing of the door from a closed state.

Again conveniently, the time setting section changes the
operation holding time logarithmically depending on a
change over operation thereof. By this construction, the set
interval of the operation holding time is made smaller on the
short time side than on the long time side. Accordingly, even
if the adjustable range of the operation holding time is
relatively wide, the time setting can be easily performed
using only one time setting section.

It may be so designed that the operation mode of the
control circuit can be set to one of the continuous ON mode
and the continuous Off mode by the change over operation
of the time setting section. By so doing, the time setting
section can also be used as a mode setting section, resulting
in a reduction in the number of component parts.

The automatic gang switch further includes a radiation
plate accommodated in the housing and a circuit element
thermally coupled to the radiation plate, wherein the housing
has a plurality of communication holes defined therein, and
the radiation plate has a plurality of through holes defined
therein at portions other than those confronting the commu-
nication holes.

By the above-described construction, because the open air
flows in and out of the housing through the communication
holes thereof and the through holes of the radiation plate, the
heat radiating effect can be enhanced. Also, because the
inside of the housing is shielded by the radiation plate, the
appearance of the automatic gang switch can be enhanced.

It is preferred that the load control circuit includes a triac
connected between the two connecting terminals.

Alternatively, the load control circuit includes a relay
having a relay contact connected between the two connect-
ing terminals. The provision of such a relay in place of the
triac can reduce heat generated by the load control circuit.

Again alternatively, the load control circuit includes a
triac connected between the two connecting terminals and a
relay having a relay contact connected in parallel with the
triac, wherein the control circuit turns on the relay contact at
a start of power supply to the load under a condition in which
the triac is on.

By this construction, at the start of power supply to the
load, the triac is first turned on and, hence, no rush current
flows through the relay contact. Also, a relatively small relay
can be used for a load having a large rush current. Further,
compared with the case where only the triac is used, the
current flowing through the triac is reduced, resulting in a
reduction in heat generation.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objectives and features of the present
invention will become more apparent from the following
description of preferred embodiments thereof with reference
to the accompanying drawings, throughout which like parts
are designated by like reference numerals, and wherein:

FIG. 1 is an exploded perspective view of an automatic
gang switch having a heat ray sensor according to a first
embodiment of the present invention;

FIG. 2A is a front view of the automatic gang switch of
FIG. 1,

FIG. 2B is a side view of the automatic gang switch of
FIG. 1,
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FIG. 3 is a front view of a body of the automatic gang
switch of FIG. 1 in which a radiation plate has been
incorporated;

FIG. 4 is a rear view of the body of FIG. 3;

FIG. 5A is a top plan view of the radiation plate;

FIG. 5B is a top plan view of the body in which the
radiation plate has been incorporated,;

FIG. 6A is a bottom plan view of the radiation plate;

FIG. 6B is a bottom plan view of the body in which the
radiation plate has been incorporated,;

FIG. 7A is a front view of a lens body before a lens cover
is fixed;

FIG. 7B is a front view of the lens body after the lens
cover has been fixed;

FIG. 8A is a bottom plan view of the lens body before the
lens cover is fixed;

FIG. 8B is a cross-sectional view taken along line E-E' in
FIG. 7A;

FIG. 8C is an enlarged cross-sectional view of an essential
portion of the lens body;

FIG. 8D is a view similar to FIG. 8B, but particularly
illustrating a state in which the lens cover is being fixed;

FIG. 9A is a front view of an area limiting cover mounted
on the lens body of FIG. 7A;

FIG. 9B is a side view of the area limiting cover;

FIG. 9C is a bottom plan view of the area limiting cover;

FIG. 9D is a rear view of the area limiting cover;

FIG. 10 is a bottom plan view of the area limiting cover,
particularly illustrating a state in which the area limiting
cover has been mounted;

FIG. 11 is a bottom plan view, partly in section, of the lens
body when the area limiting covers are being sandwiched
between covering members and cover support members;

FIG. 12 is a bottom plan view, partly in section, of the lens
body, particularly illustrating a state in which the area
limiting covers are limiting a detection region;

FIG. 13 is a rear view of the area limiting covers incor-
porated in the covering members;

FIG. 14 is a view similar to FIG. 12, but illustrating a
modification thereof;

FIG. 15 is a view similar to FIG. 12, but illustrating
another modification thereof;

FIG. 16 is a view similar to FIG. 12, but illustrating a
further modification thereof;

FIG. 17 is a view similar to FIG. 12, but illustrating a still
further modification thereof;

FIG. 18 is a view similar to FIG. 12, but illustrating
another modification thereof;

FIG. 19 is a view similar to FIG. 12, but illustrating a
further modification thereof;

FIG. 20A is a front view of a door mounted on the
automatic gang switch of FIG. 1;

FIG. 20B is a side view of the door;

FIG. 20C is a bottom plan view, partly in section, of the
door;

FIGS. 21Ato 21G are top plan views of the door when the
door is being opened;

FIG. 22 is a cross-sectional view of the door, illustrating
a state in which the door is closed and another state in which
the door is slightly opened;

FIG. 23A is a front view of a switch for setting the
operation holding time;
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FIG. 23B is a view similar to FIG. 23A, but illustrating a
modification thereof;

FIG. 24A is a front view of a switch assembly in which
the automatic gang switch of FIG. 1 is incorporated;

FIG. 24B is a side view of the switch assembly of FIG.
24a;

FIG. 25A is a view similar to FIG. 24A, but illustrating a
modification thereof;

FIG. 25B is a side view of the switch assembly of FIG.
25A,;

FIG. 26 is a block diagram of the automatic gang switch
of FIG. 1,

FIG. 27 is a circuit diagram of the automatic gang switch;

FIG. 28 is a circuit diagram of an essential portion of the
automatic gang switch;

FIG. 29 is a time chart for explaining an operation of the
automatic gang switch;

FIG. 30 is a time chart for explaining another operation of
the automatic gang switch;

FIG. 31 is a diagram similar to FIG. 27, but illustrating an
automatic gang switch having a heat ray sensor according to
a second embodiment of the present invention;

FIG. 32 is a chart similar to FIG. 30, but illustrating an
operation of the automatic gang switch of FIG. 31;

FIG. 33 is a diagram similar to FIG. 27, but illustrating an
automatic gang switch having a heat ray sensor according to
third embodiment of the present invention; and

FIG. 34 is a chart similar to FIG. 30, but illustrating an
operation of the automatic gang switch of FIG. 33.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

This application is based on application No. 11-168986
filed June 15, 1999 in Japan, the content of which is
incorporated hereinto by reference.

Embodiment 1

An automatic gang switch having a heat ray sensor
according to a first embodiment of the present invention is
described below with reference to FIGS. 1 to 30. FIG. 26 is
a block diagram showing the automatic gang switch having
a heat ray sensor, and FIG. 27 is a circuit diagram thereof.
FIG. 28 is a circuit diagram showing an essential portion of
this automatic gang switch. A load L (an illuminating load
such, for example, as an incandescent lamp, a fluorescent
lamp, an inverter-controlled light fixture or the like) and a
commercial power source AC are connected in series
between two connecting terminals t1 and t2 of the automatic
gang switch having a heat ray sensor.

Moreover, a primary winding of a current transformer CT
and a load control circuit 101 having a triac (triode AC
switch) TRC for on-off controlling power supply to the load
L are connected in series between the connecting terminals
tl and t2, and a full-wave rectifier DB1 is connected in
parallel with the load control circuit 101. A driving circuit
102 having a thyristor SCR which is triggered in response to
a signal input from a control IC 103 including a microcom-
puter and gives a control signal to a gate of the triac TRC to
turn it on, and an off-time power circuit 105 for supplying
power, when the load control circuit 101 is on (the load L is
not driven), to a constant voltage circuit 104 for generating
the operating power source of the control IC 103 are
connected between the DC output terminals of the full-wave
rectifier DB1. The current transformer CT, the full-wave
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rectifier DB2 for full-wave rectifying a current generated on
a secondary winding of the current transformer CT and the
like constitute an on-time power circuit 106 for supplying
power to the constant voltage circuit 104 when the load
control circuit 101 is off (the load L is driven). The control
IC 103 and the driving circuit 102 constitute a control
circuit, while a circuit section is constituted by the load
control circuit 101, the control circuit, the constant voltage
circuit 104, the off-time power circuit 105 and the like.
Reference numeral 111 in FIG. 27 denotes a clock circuit for
generating the operating clock for the control IC 103, and
reference numeral 115 in FIG. 27 denotes a reset IC for
resetting the control IC 103 when the power source is turned
on.

A human body detecting sensor 107 includes a pyroelec-
tric element for detecting heat rays emitted from a human
body in a predetermined detection region to generate a
human body detection signal. The detection signal from the
human body detecting sensor 107 is input to an input
terminal IN1 of the control IC 103. A brightness sensor 108
includes a photoelectric converting element such, for
example, as a cadmium sulfide (CdS) cell for detecting the
brightness around it. A detection signal from the brightness
sensor 108 is input to an input terminal IN2 of the control IC
103. The control IC 103 generates a control signal for
operating the driving circuit 102 based on the detection
signal from the human body detecting sensor 107 and that
from the brightness sensor 108. The brightness sensor 108
generates a detection signal of an H level if the brightness
around it is greater than a predetermined threshold value,
and also generates a detection signal of an L level if the
brightness around it is smaller than the predetermined
threshold value.

The operation of the automatic gang switch having a heat
ray sensor is briefly described below with reference to a time
chart shown in FIG. 30.

If the detection signal from the brightness sensor 108 is on
the H level, that is, the brightness around it is greater than
the predetermined threshold value, the control IC 103 does
not output a control signal for operating the driving circuit
102 to the driving circuit 102 even if the human body
detection signal is input from the human body detecting
sensor 107.

On the other hand, if the detection signal from the
brightness sensor 108 is on the L level, that is, the brightness
around it is equal to or smaller than the predetermined
threshold value, the control IC 103 outputs a control signal
for operating the driving circuit 102 from an output terminal
OUT1 to the driving circuit 102 when the human body
detection signal is input from the human body detecting
sensor 107. In the driving circuit 102, the thyristor SCR is
turned on in response to the control signal input from the
control IC 103, and a trigger current flows to a gate of the
triac TRC so that the triac TRC is turned on. Consequently,
power is supplied to the load L.

The control IC 103 outputs a control signal to the driving
circuit 102 based on the human body detection signal input
from the human body detecting sensor 107. At the same
time, if the human body detection signal is input from the
human body detecting sensor 107 within a predetermined
operation holding time T1 again, the operation holding time
T1 is reset. By so doing, the output time of the control signal,
that is, the operation time of the load L is extended. A
so-called retriggerble function is provided in this embodi-
ment. When the time limit of the operation holding time T1
is over, the control IC 103 stops the output of the control
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signal and the thyristor SCR is not triggered. Consequently,
the trigger current does not flow through the gate of the triac
TRC, thus turning the triac TRC off and blocking the power
supply to the load L.

A zero cross detecting circuit 113 for detecting a zero
cross point of the commercial power source AC is consti-
tuted by a series circuit of resistors R4 and RS connected
between the DC output terminals of the full-wave rectifier
DB1 and the like. A voltage obtained by dividing the output
voltage of the full-wave rectifier DB1 by the resistors R4 and
RS is input to an input terminal IN8 of the control IC 103.
As shown in FIG. 29, the control IC 103 compares an output
voltage VDBI of the full-wave rectifier DB1 with a prede-
termined threshold voltage Vzx based on the divided
voltage, thereby generating a zero cross detection signal
Szx. More specifically, the control IC 103 sets the logic of
the zero cross detection signal Szx to “1” when the output
voltage VDBI is higher than the threshold voltage Vzx, and
to “0” when the output voltage VDB 1 is equal to or lower
than the threshold voltage Vzx. The control IC 103 detects
the zero cross point of the commercial power source AC
from the output of the zero cross detecting circuit 113 to
control a phase for triggering the thyristor SCR.

A switch SW3 acting as a time setting section is connected
to input terminals IN3 and IN4 of the control IC 103. The
voltage levels of the input terminals IN3 and IN4 varies
depending on change-over operations of the switch SW3,
and the operation holding time T1 is switched to any one of
a plurality of lengths (for example, 10 seconds to 30
minutes). In the case where a volume that changes the
operation holding time T1 in proportion to the amount of
operation is used, there is a problem in that if the set range
of the operation holding time T1 is relatively wide, for
example, in the range of 10 seconds to 30 minutes, a
difficulty is encountered in adjusting the short time side (for
example, one minute). In the present embodiment, a rotary-
type dip switch is used for the switch SW3. As shown in
FIG. 23A, the operation holding time T1 is logarithmically
changed depending on the change over operation of the
switch SW3 or the position of the switch SW3. More
specifically, the set interval of the operation holding time T1
is made small on the short time side and is made great on the
long time side, making it possible to easily perform the time
setting from the short time side to the long time side by the
use of only one switch SW3. As shown in FIG. 23B, it is also
possible to set continuous OFF (in which the load L is
forcibly kept off) or continuous ON (in which the load L is
forcibly kept on by the change-over operation of the switch
SW3. Furthermore, it is not necessary to separately provide
a switch for changing over the operation mode of the control
circuit into a continuous OFF mode (in which the load
control circuit 101 is forcibly kept off irrespective of the
detection signals of the human body detecting sensor 107
and the brightness sensor 108) or a continuous ON mode (in
which the load control circuit 101 is forcibly kept on
irrespective of the detection signals of the human body
detecting sensor 107 and the brightness sensor 108), result-
ing in a reduction in the number of switches and also in cost.

Moreover, the threshold value of the brightness can be
switched to two levels of “bright” (for example, 14 to 80
luxes) and “dark” (for example, 5 to 20 luxes) by the
change-over operation of the switch SW2, or the state (OFF
state) in which the control IC 103 is operated based on only
the detection signal of the human body detecting sensor 107
irrespective of the output of the brightness sensor 108 can be
set. Furthermore, a mode change-over switch SW1 is con-
nected as a mode setting section to mode setting terminals
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MODE1 and MODE2 of the control IC 103. When the signal
level of the mode setting terminal MODEL is set to have the
“L” level according to the operation of the mode change-
over switch SWI1, the operation mode of the circuit is
changed over to the continuous ON mode. When the signal
level of the mode setting terminal MODE2 is set to have the
“L” level, the operation mode of the circuit is changed over
to the continuous OFF mode. When the signal levels of the
mode setting terminals MODE1 and MODE2 are set to have
the “H” level, the operation mode of the circuit is changed
over to an automatic mode (in which the control IC 103
outputs a control signal to the driving circuit 2 based on the
detection signals of the human body detecting sensor 107
and the brightness sensor 108, and the load control circuit
101 is automatically turned on or off).

As shown in FIG. 28, the off-time power circuit 105
includes a charging circuit 1054 having a capacitor C1 that
is charged by the output of the full-wave rectifier DB1, a
charging control circuit 1055 for turning on or off a charging
current flowing from the full-wave rectifier DB1 to the
capacitor C1, a voltage converting circuit 105¢ for receiving
a discharging current from the capacitor C1 and for gener-
ating an almost constant voltage obtained by dropping a
voltage applied to both ends of the capacitor C1, and a
discharging control circuit 105d for turning on or off the
discharging current flowing from the capacitor C1 to the
voltage converting circuit 105c.

The charging control circuit 105b includes a switching
element Q1 that is comprised of a transistor having an
emitter and a collector connected between a DC output
terminal on the high potential side of the full-wave rectilin-
ear DB1 and the charging circuit 1054. The switching
element Q1 is turned on or off in response to a signal input
from an output terminal OUT2 of the control IC 103. The
charging circuit 1054 includes a series circuit of the resistor
R1, the diode D1 and the capacitor C1 which are connected
through the switching element Q1 between the DC output
terminals of the full-wave rectifier DB1. The discharging
control circuit 1054 includes a switching element Q2 that is
comprised of a transistor having an emitter and a collector
connected between a connection point of the diode D1 and
the capacitor C1 and the voltage converting circuit 105¢, and
the switching element Q2 is turned on or off in response to
a signal input from the output terminal OUT 3 of the control
I1C 103. The voltage converting circuit 105¢ includes a series
circuit of an inductor L1, a diode D2 and a capacitor C2
which are connected through the switching element Q2
between both ends of the capacitor C1, a diode D3 having
a cathode connected to a connection point of the switching
element Q2 and the inductor L1 and an anode connected to
a connection point of the capacitors C1 and C2, and a Zener
diode ZD1 connected in anti-parallel with the capacitor C2,
thereby forming a so-called step-down chopper.

A charge voltage detecting circuit 112 for detecting the
charging voltage of the capacitor C1 includes a series circuit
of the resistors R2 and R3 connected between the DC output
terminals of the full-wave rectifier DB1 and the like. The
electric potential of the connection point of the resistors R2
and R3 is input to the input terminal IN7 of the control IC
103. The control IC 103 compares the output voltage VDB1
of the full-wave rectifier DB1 with a predetermined charge
voltage Veg (that is, the charging voltage VC1 of the
capacitor C1 with a preset threshold voltage) based on the
electric potential on the connection point of the resistors R2
and R3, thereby generating a charge voltage detection signal
Scg. More specifically, the control IC 103 sets the logic of
the charge voltage detection signal Scg to “1” when the
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output voltage VDB is higher than the charge voltage Vcg,
and also sets the logic of the charge voltage detection signal
Scg to “0” when the output voltage VDBI1 is equal to or
lower than the threshold voltage Veg.

The operation of the power circuit 105 at the time of the
off-state of the load control section 101 is briefly described
below with reference to FIG. 29. When the supply voltage
of the commercial power source AC exceeds the zero cross
point and the logic of the zero cross detection signal Szx is
changed from “0” to “1” under the condition in which the
switching elements Q1 and Q2 are both off, the control IC
103 turns the switching element Q1 on. At this time, a
current flows through the full-wave rectifier DBI1, the
switching element Q1, the resistor R1, the diode D1, the
capacitor C1 and the full-wave rectifier DB1 in this order,
thereby charging the capacitor C1.

Upon increase of the voltage VC1 at both ends of the
capacitor FC1, when it is charged to a preset threshold
voltage and the logic of the charge voltage detection signal
Scg is changed from “0” to “1”, the control IC 103 turns the
switching element Q1 off to stop the charging operation of
the capacitor C1. When the switching element Q1 is turned
off and a predetermined time T2 passes, the control IC 103
turns the switching element Q2 on, and the discharging
current of the capacitor C1 flows through the capacitor C1,
the switching element Q2, the inductor L1, the diode D2, the
capacitor C2 and the capacitor C1 in this order, thereby
supplying the inductor L1 and the capacitor C2 with energy.
When a constant voltage is generated between both ends of
the constant voltage circuit including the capacitor C2 and
the Zener diode ZD1, and is then stabilized by regulators ICs
109 and 110 of the constant voltage circuit 104 before it is
supplied to the control IC 103.

Thereafter, when the supply voltage of the commercial
power source AC is dropped to a point close to the zero cross
point and the logic of the zero cross detection signal Szx is
changed from “1” to “07, the control IC 103 turns the
switching element Q2 off and stops the discharge from the
capacitor C1 to the voltage converting circuit 105c.
Furthermore,. when the supply voltage of the commercial
power source AC exceeds the zero cross point and the logic
of the zero cross detection signal Szx is changed from “0”
to “1” again, the control IC 103 turns the switching element
Q1 on to cause a charging current to flow from the full-wave
rectifier DB1 to the capacitor C1, thus repeating the above-
mentioned processes. A region A shown in FIG. 29 indicates
the case where the load L has a rectifying function. Also in
the case where only a half wave is input from the full-wave
rectifier DB1 to the off-time power circuit 105, the off-time
power circuit 105 is operable.

At the on-time of the load control circuit 101 a current
corresponding to a load current is generated on the second-
ary side of the current transformer CT of the on-time power
circuit 106. The same current is rectified by the rectifier DB2
and charges the capacitor C2 through the resistor R6 and the
diode D4. Consequently, a constant voltage is generated on
the constant voltage circuit including the capacitor C2 and
the Zener diode ZD1, and power is supplied to the constant
voltage circuit 104.

Although the off-time power circuit 105 is connected in
parallel with the load control circuit 101, the input imped-
ance of the off-time power circuit 105 is set to a high value
so that the load L cannot be driven when the load control
circuit 101 is off. Accordingly, only a slight input current
flows through the off-time power circuit 105, and the load L.
cannot be driven even if the load L is a glow discharge lamp.
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Because a two-wire circuit is employed wherein a series
circuit of the load L and the commercial power source AC
is connected between the two connecting terminals t1 and t2,
the number of the connecting terminals can be reduced
compared with a four-wire circuit including two power
connecting terminals to which the commercial power source
AC is connected and two load connecting terminals to which
the load L is connected. Accordingly, the space for accom-
modating the connecting terminals can be reduced, resulting
in a reduction in size of the automatic gang switch having a
heat ray sensor.

Next, the structure of an housing 1 for accommodating the
human body detecting sensor 107, the brightness sensor 108
and the circuit section is discussed.

The housing 1 includes a generally box-shaped body 2
formed of a synthetic resin such as a melamine phenol resin
and having an openable front face, and a cover 3 formed of
a synthetic resin such as an ABS resin for covering the front
face of the body 2.

The body 2 has two protrusions 4 integrally formed
therewith on each of two opposite side faces thereof so as to
protrude laterally outwardly therefrom. The inside of the
body 2 is divided by a partition wall into a printed board
storage compartment Sa for accommodating two printed
boards 27 and 28 having the circuit section mounted thereon
and a terminal storage compartment 5b for accommodating
terminals of a well-known quick-coupling structure that
includes locking springs 41 and a release button 42. The
terminal storage compartment 5b is provided at its bottom
wall with electric wire insertion holes 6 for inserting electric
wires from the bottom of the body 2 and with an operation
hole 7 for inserting a tool such as a screwdriver from the
bottom of the body 2 to operate the release button 42 so that
the electric wires may be disconnected from the locking
springs 41, respectively.

Because the connecting terminals t1 and t2 are of the
quick-coupling structure, a mere insertion of the cores of the
electric wires into the electric wire insertion holes 6 results
in an electrical connection of the electric wires with the
locking springs 41. In addition, when the electric wires are
to be removed, the locking springs 41 are disconnected
therefrom merely by inserting a tool into the operation hole
7 to operate the release button 42. Thus, the work for
connecting or disconnecting the electric wires can easily be
carried out. In place of the terminals of the quick-coupling
structure, screw terminals may also be used. In this case, the
size of the space for accommodating the terminals can be
reduced as compared with the terminals of the quick-
coupling structure. Therefore, the size of the housing 1 can
further be reduced.

The printed board 28 on which power circuits such as the
off-time power circuit 105, the on-time power circuit 106
and the like are mounted is accommodated in the body 2 on
the bottom side thereof, while the printed board 27 on which
weak electric circuits such as the control IC 103 and the like
are mounted is accommodated in the body 2 on the front side
thereof. The two printed boards 27 and 28 are electrically
connected to each other via electric wires (not shown).
Moreover, a terminal plate of the quick-coupling structure is
soldered to the printed board 28. The printed board 27
having the weak electric circuits is generally rectangular,
and has the human body detecting sensor 107 and the
brightness sensor 108 mounted on one side in the longitu-
dinal direction thereof, the mode change-over switch SW1
mounted on a generally central portion thereof, and the
switches SW2 and SW3 mounted on the other side thereof.
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As shown in FIGS. 3 to 6, a generally U-shaped radiation
plate 38 formed of a material having a high thermal con-
ductivity such as aluminum is accommodated in the printed
board storage compartment 5a. The radiation plate 38 has a
central piece 38a and side pieces 38b and 38c¢ extending
from both side edges of the central piece 38a in the same
direction. A heating element 116 mounted on a substrate is
thermally coupled to the central piece 38a with a screw 39.
The radiation plate 38 is accommodated in the body 2 with
the side pieces 385 and 38c opposed to the upper and lower
faces of the body 2 (the upper and lower faces of the body
2 when the body 2 is fixed to a working face (substantially
vertical wall)). Upper and lower walls of the body 2 have a
plurality of elongated openings (communication holes) 40
defined therein that extend from the back face side of the
body 2 toward the front face side thereof to cause the inside
and outside of the body 2 to communicate with each other.
Similarly, the radiation plate 38 has a plurality of elongated
openings (through holes) 384 defined in the side pieces 38b
and 38c at portions other than the portions confronting the
elongated openings 40 and extending substantially parallel
therewith. When the radiation plate 38 is accommodated in
the body 2, the elongated openings 40 provided in the body
2 and the elongated openings 384 provided in the radiation
plate 38 are positioned alternately.

In conventional automatic gang switches having a heat
ray sensor, openings for radiation are provided in only the
body 2, and no openings are provided in the radiation plate
38 to be accommodated in the body 2. Therefore, air enters
the housing 1 with difficulty and heat exchange is carried out
between the radiation plate 38 and outside air to discharge
heat from the housing 1, resulting in insufficient radiation.
On the other hand, in the present embodiment, the elongated
openings 40 for radiation are provided in the upper and
lower faces of the body 2, while the elongated openings 384
for radiation are similarly provided in the side pieces 38b
and 38¢ of the radiation plate 38 confronting the upper and
lower faces of the body 2, with the elongated openings 384
and 40 positioned alternately. Therefore, air enters or gets
outs of the housing 1 through the elongated openings 384
and 40, resulting in enhanced radiation. In order to facilitate
the air flow, a clearance is provided between the internal wall
of the body 2 and the radiation plate 38.

Moreover, the elongated openings 384 and 40 are formed
in the vertical direction of the housing 1. Because warm air
goes up, the outside air flows through the elongated open-
ings 40 in the lower wall of the body 2 into the housing 1 and
through the elongated openings 384 in the side piece 38c,
and then flows through the elongated openings 384 in the
side piece 38b and through the elongated openings 40 in the
upper wall of the body 2. In short, air can easily enter or get
out of the housing 1 by convection. Furthermore, the elon-
gated openings 384 and 40 are provided alternately, and the
radiation plate 38 faces the elongated openings 40 of the
body 2. Therefore, the inside of the housing 1 cannot be seen
from the outside and the appearance can be improved. In
addition, the radiation plate 38 is accommodated in the body
2, and intervals between the elongated openings 40 are
sufficiently small. Therefore, the radiation plate 38 cannot be
directly touched from the outside, enhancing safety.

On the other hand, the front face of the cover 3 has a
generally rectangular shape, and a generally parallelepiped
stand 8 is formed on the front face of the cover 3. The stand
8 has stepped or shoulder portions 9 formed on respective
sides thereof, which are lower by one step than the stand 8.
Each shoulder portion 9 has two sets of two-claw pieces 10
extending laterally outwardly therefrom, and also has two
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coupling recesses 11 formed therewith so as to open laterally
outwardly. By utilizing either the claw pieces 10 or the
coupling recesses 11, the housing 1 can be attached to a
mounting frame made of a metal or a synthetic resin. That
is, the claw pieces 10 and the coupling recesses 11 constitute
a mounting means that is used to fix the housing 1 to the
mounting frame.

The stand 8 also has a generally rectangular depression 12
formed on one side in the longitudinal direction thereof, and
the depression 12 has two openings 13 and 14 defined
therein, through which operation knobs of the switches SW2
and SW3 extend, respectively. A bearing member 16 for
supporting shafts 154 of a door 15 pivotally mounted on the
cover 3 is provided on one side of the depression 12, and an
opening 17 is formed in the depression 12 on the other side
thereof. The stand 8 further has an opening 18 defined
therein at a center thereof, through which an operation knob
of the mode change-over switch SW1 extends. The stand 8
also has a sensor window 19 formed on the other side in the
longitudinal direction thereof, which faces the light receiv-
ing faces of the human body detecting sensor 107 and the
brightness sensor 108. The cover 3 has a pair of tabs 20
formed therewith on each side thereof so as to extend
rearwardly from the rear edge thereof. Each tab 20 has an
engagement hole 20a defined therein for detachably receiv-
ing associated one of the protrusions 4 of the body 2.

By the engagement of the protrusions 4 of the body 2 and
the engagement holes 20a of the tabs 20 of the cover 3, the
body 2 and the cover 3 can be easily coupled to each other.
Each protrusion 4 has an inclined surface 4a, which acts to
guide a distal or free end of the tab 20 when the cover 3 is
attached to the body 2, thus facilitating the attachment work.

The sensor window 19 of the cover 3 is covered with a
lens body 21 having a lens for collecting outside light
(including heat rays) on the light receiving faces of the
human body detecting sensor 107 and the brightness sensor
108. The human body detecting sensor 107, the lens body 21
and the like constitute a human body detecting section. The
lens body 21 is formed of a translucent material such as
high-density polyethylene (HDPE), for example. As shown
in FIGS. 7 and 8, a generally hemispherical lens 28 formed
of a Fresnel lens is provided integrally with the front face of
the lens body 21. Moreover, a lens cover 26 for protecting
the lens 23 is provided to cover the front face of the lens 23.
The lens cover 26 includes a central piece 26a exposed
forward from the sensor window 19, and fixing pieces 26b
and 26c¢ integrally formed with the central piece 26a on
respective sides thereof and having a smaller width than the
width of the central piece 26a. The lens cover 26 is coupled
to the lens body 21 via the fixing piece 26b, and the lens
cover 26 is formed integrally with the lens body 21.

The lens body 21 is provided with two (upper and lower)
generally semicircular lens cover support frames 25 and 25
that act to support the lens cover 26, and with two protru-
sions 21a and 21a formed at opposite end faces of the lens
body 21. Two cover support frames 24 and 24 having a
greater diameter than the diameter of the lens cover support
frames 25 and 25 are formed on upper and lower sides of the
lens cover support frames 25 and 25, respectively.
Furthermore, the lens body 21 is also provided with gener-
ally semicircular covering members 29 and 29 protruding
from the upper and lower edges of the sensor window 19,
and the lens cover support frames 25 and 25 are covered
with the covering members 29 and 29, respectively. Each
fixing piece 26b has an engagement hole 26¢ defined therein
for engagement with associated one of the protrusions 21a.
The covering members 29 and the cover support frames 24
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constitute first and second cover support members,
respectively, for sandwiching area limiting covers 43
(described later) therebetween.

As shown in FIG. 8C, a thin hinge member 26f is formed
in the vicinity of a coupling portion of the fixing piece 26b
to the lens body 21, and the lens cover 26 is bent at the hinge
member 26f. The fixing piece 26b has a hole 26d defined
therein at a center of the coupling portion of the fixing piece
26b to the lens body 21 and, hence, the lens cover 26 can be
bent easily. As shown in FIGS. 7B and 8D, the lens cover 26
is bent at the hinge member 26f and is wound upon the lens
body 21 along the surfaces of the lens cover support frames
25 and 25, thereby engaging the protrusions 21a protruding
from opposite end faces of the lens body 21 with the
engagement holes 26e of the lens cover 26. Thus, the lens
cover 26 is fixed to the lens body 21. In the case where the
automatic gang switch having a heat ray sensor is attached
to the face of a wall, the beauty is spoilt if the lens 23 is
exposed and, hence, the lens cover 26 is required. If the lens
cover 26 is provided separately from the lens body 21, the
number of parts is increased. In the present embodiment, the
lens cover 26 bent at the hinge member 26f is formed
integrally with the lens body 21, and the lens cover 26 is
attached to the lens body 21 by engaging the protrusions 21a
of the lens body 21 with the engagement holes 26e of the
lens cover 26, resulting in a reduction in the number of parts.

To the human body detecting sensor 107 mounted on the
printed board 27 is attached a generally cylindrical reflecting
member 30 having a chrome plated reflecting face 30a. The
reflecting member 30 is attached to the printed board 27 by
inserting a projection (not shown) formed on a lower edge
thereof into a hole (not shown) formed in the printed board
27. When heat rays are incident on the lens 23 from the
outside, a part of the incident heat rays is reflected by the
reflecting face 30a of the reflecting member 30 and is
incident on the human body detecting sensor 107. Therefore,
a person moving along a working face such as a wall surface
can be detected using the lens 23, the reflecting member 30
and the like in the automatic gang switch having a heat ray
sensor, and the detection range in the horizontal direction of
the automatic gang switch can be set to approximately 180
degrees. Conventionally, the detection range in the horizon-
tal direction of the human body detecting sensor has been set
to approximately 90 degrees. Therefore, a rotor accommo-
dating the human body detecting sensor has been rotatably
attached to the apparatus to adjust the detection region. For
this reason, it has been necessary to keep a space for
accommodating a rotating mechanism for the rotor. In the
present embodiment, however, because heat rays incident on
the lens 23 are reflected by the reflecting member 30, the
detection range in the horizontal direction is enlarged to, for
example, approximately 180 degrees. Thus, it is not neces-
sary to provide the rotating mechanism for the rotor, unlike
the conventional automatic gang switch. As a result, the size
of the housing 1 can be reduced.

In order to prevent malfunction due to heat rays incident
from an unnecessary region, a pair of area limiting covers
(detection region limiting covers) 43 and 43 having shield-
ing properties for limiting the detection region of the heat
rays are slidably attached along the periphery of the cover
support frames 24 on the front face of the lens cover 26, and
are interposed between the cover 3 and the lens body 21. The
area limiting covers 43 transmit visible light and are formed
of a material for blocking the heat rays (for example,
polycarbonate or the like). Therefore, it is possible to block
only the incidence of the heat rays from the unnecessary
region without decreasing the light incident on the bright-
ness sensor 108 provided in the lens 23.
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As shown in FIGS. 9A to 9D, each area limiting cover 43
is generally rectangular and has an arcuated cross-section.
The area limiting cover 43 has a plurality of projections 43a
integrally formed therewith at the four corners thereof and
held in abutment with the surfaces of the cover support
frames 24, and also has two projections 43b integrally
formed therewith on respective sides thereof and held in
abutment with the back faces of the covering members 29.
The area limiting cover 43 further has an operation knob 43¢
integrally formed therewith at one end portion thereof for
use in opening and closing the area limiting cover 43.

As shown in FIG. 11, the area limiting cover 43 has an
arcuated cross-section and also has a radius rl which is
smaller than a radius 13 of the outer peripheral faces of the
cover support frames 24 and a radius r2 of the inner
peripheral faces of the covering members 29 (12, 3>rl).
Accordingly, when the area limiting cover 42 is interposed
between the inner peripheral faces of the covering members
29 and the outer peripheral faces of the cover support frames
24, a downward force is applied to the projection 43b
abutting on the inner peripheral faces of the covering
members 29 and an upward force is applied to the projection
43a abutting on the outer peripheral faces of the cover
support frames 24, as shown in FIG. 10. As a result, the
contact pressure of the projections 43a of the area limiting
cover 43 with the outer peripheral faces of the cover support
frames 24 and that of the projections 43b with the inner
peripheral faces of the covering members 29 increase,
making it possible to prevent the area limiting cover 43 from
moving due to vibration or an erroneous contact of the
human body with the area limiting cover 43. Moreover,
because the area limiting cover 43 is attached in a deformed
state, it is possible to absorb a shift during assembling and
a variation in the dimensions of parts, and the touch during
the sliding operation of the area limiting cover 43 can be
stabilized. A broken line in FIG. 10 shows the shape of the
area limiting cover 43 to which no outer forces are applied.

As described above, because the reflecting member 30 is
attached to the human body detecting sensor 107, heat rays
incident on the same lens face of the lens 23 in a plurality
of directions can be collected on the human body detecting
sensor 107. However, in the case where the area limiting
cover 43 is attached in close contact with the surface of the
lens 23, all the heat rays incident on the same lens face of
the lens 23 from a plurality of directions are shielded by the
area limiting cover 43. In the present embodiment, however,
because the area limiting cover 43 is attached to the surface
of the lens 23 with a clearance therebetween, the heat rays
incident on the same lens face of the lens 23 from a plurality
of directions can be shielded separately, as shown in FIG.
12. If only heat rays from one direction is incident on one
lens face of the lens 23, the area limiting cover 43 may be
attached in close contact with the surface of the lens 23.

If the detection region does not need to be limited, the area
limiting covers 43 and 43 are accommodated in the cover 3.
If the detection region is to be limited, the operation knob
43c is operated to draw the area limiting cover 43 from the
cover 3 along the peripheral faces of the cover support
frames 24. In the conventional automatic gang switches
having a heat ray sensor, a seal having shielding properties
is stuck to the lens to limit the detection region. In the
present embodiment, however, because the area limiting
cover 43 is slidably attached, not only can the detection
region be adjusted more easily than the case in which a seal
is stuck, but the slidable area limiting cover 43 can also
easily cope with a change in the detection region. In the case
where only the detection region in the direction from the
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front of the automatic gang switch is limited, a shielding
member (not shown) for shielding heat rays from the pre-
determined region may be attached to the front of the lens
cover 26 later.

As shown in FIG. 14, each cover support frame 24 may
have a plurality of grooves 24a defined therein for engage-
ment with the projections 43a of the area limiting cover 43.
When the area limiting cover 43 is caused to slide, the
projections 43a are engaged with the grooves 24qa, resulting
in generation of a feeling of click and making it possible to
easily adjust the position of the area limiting cover 43. As
shown in FIG. 15, stepped portions 29a to be engaged with
the projections 43b of the area limiting cover 43 and grooves
29b may be formed on the inner peripheral faces of the
covering members 29. When the area limiting cover 43 is
caused top slide, the projections 43b are engaged with the
stepped portions 29a or the grooves 29b, resulting in gen-
eration of a feeling of click and making it possible to easily
adjust the position of the area limiting cover 43. As com-
pared with the case in which the grooves 244 to be engaged
with the projections 43a of the area limiting cover 43 are
formed on the surface of the cover support frame 24, the
amount of movement of the area limiting cover 43 moving
in the direction in which the force is applied to the area
limiting cover 43 is great by the pressing operation of the
inner peripheral face of the covering member 29 on the
projections 43b when the projections 43b are engaged with
the stepped portions 29a or the grooves 29b. Consequently,
it is possible to obtain a greater feeling of click.

As shown in FIG. 16, the grooves 244 to be engaged with
the projections 43a of the area limiting cover 43 may be
formed on the surface of the cover support frames 24, and
the stepped portions 294 to be engaged with the projections
43b of the area limiting cover 43 may be formed on the inner
peripheral faces of the covering members 29 with the area
limiting cover 43 accommodated in the cover 3. If any
grooves are not formed on the covering members 29 which
can be seen from the outside but the grooves 24a are formed
on the surfaces of the cover support frames 24 for the
generation of the feeling of click, the appearance of the
switch can be enhanced. Moreover, if the stepped portions
29a are formed on the covering members 29 which cannot
be seen from the outside, when the area limiting cover 43 is
accommodated in the cover 3, the projections 43b are
engaged with the stepped portions 29a. Therefore, it is
possible to prevent the area limiting cover 43 from sliding
due to an erroneous touch, vibration or the like. Thus, the
area limiting cover 43 can reliably be accommodated in the
cover 3.

As shown in FIG. 17, the covering member 29 may have
a stopper 29¢ formed therewith substantially at a center
thereof for controlling the sliding operation of the area
limiting cover 43. When the area limiting cover 43 is caused
to slide, it abuts against the stopper 29¢ and cannot slide any
more, making it possible to maintain at least a part of the
detection region. Accordingly, the area limiting cover 43 can
be prevented from being closed by mischief, which may
cause the detection region of the human body detecting
sensor 107 to be entirely shielded, resulting in no detection.

Although in the above-described embodiment each area
limiting cover 43 is formed of one plate, the area limiting
cover 43 may be formed of a plurality of (for example, two)
generally rectangular doors (plates) 44 and 45 having an
arcuated cross-section. Because the size of each door 44 and
45 can be reduced, the space for accommodating the area
limiting cover 43 can be further reduced, compared with the
case in which the area limiting cover 43 is formed of one
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plate. The two doors 44 and 45 are interposed between the
cover 3 and the lens body 21 with the door 44 disposed on
the back side and the door 45 disposed on the front side. The
door 44 has projections 44a formed therewith at the four
corners thereof to abut on the surfaces of the cover support
frames 24, and also has projections 44b formed therewith on
respective sides thereof. An operation knob 44c¢ for carrying
out an opening and closing operation is formed on one end
of the door 44 so as to extend outwardly therefrom. On the
other hand, the door 45 has a projection 45a formed there-
with for engagement with a groove 44d formed in the door
44 in the circumferential direction thereof.

When the door 44 accommodated in the cover 3 is drawn
out by using the operation knob 44c, the rear edge of the
groove 44d is engaged with the projection 454 and, hence,
the door 45 is drawn together with the door 44, thus limiting
the detection region of the human body detecting sensor 107.
On the other hand, when the doors 44 and 45 are to be
accommodated in the cover 3, the door 44 is moved into the
cover 3 by means of the operation knob 44c¢. As a result, the
projections 44b of the door 44 are engaged with the door 45
to move the door 45 together therewith until the doors 44
and 45 are both accommodated within the cover 3. The
radius of the cross-section of the door 44 is smaller than each
of the radius r3 of the outer peripheral faces of the cover
support frames 24 and the radius r2 of the inner peripheral
faces of the covering members 29. Accordingly, in the same
manner as described above, when the door 44 is interposed
between the inner peripheral faces of the covering members
29 and the outer peripheral faces of the cover support frames
24, the contact pressure of the projections 44a with the outer
peripheral faces of the cover support frames 24 and the
contact pressure of the projections 44b with the inner
peripheral faces of the covering members 29 increase,
making it possible to prevent the door 44 from moving due
to vibration or an erroneous contact of the human body with
the door 44. Each covering member 29 has a stepped portion
294 formed on the inner face thereof for controlling the
movement of the door 45. Abutment of the door 45 against
the stepped portion 294 limits or restricts the range of
movement of the doors 44 and 45.

As shown in FIG. 19, the area limiting cover 43 may have
a bellows-type flexible portion 43d that expands or contracts
according to the position of the area limiting cover 43. In this
case, the space for accommodating the area limiting cover
43 can be considerably reduced, compared with the case in
which the area limiting cover 43 is formed of one plate.

In the conventional automatic gang switches having a heat
ray sensor, that portion of the housing 1 on which a detecting
section including the human body detecting sensor 107 and
the like is placed has a curved shape protruding forwardly,
while that portion of the housing 1 on which the mode
change-over switch SW1 and the switches SW2 and SW3
are placed is formed generally flat, thus deteriorating the
appearance. Furthermore, because the operation knob 32 of
the mode change-over switch SW1 is relatively small, a
difficulty is encountered in operating it and in finding out the
current position thereof.

In the present embodiment, an operating handle 33 is
attached to the operating knob 32 of the mode change-over
switch SW1, and a knob 33a of the operating handle 33
protrudes forwardly from the opening 18 of the cover 3. For
a change of the operation mode, the change-over operation
of the operating knob 32 of the mode change-over switch
SW1 can be carried out by operating the operating handle
33. Furthermore, the size of the operating handle 33 is
greater than that of the operating knob 32 of the mode
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change-over switch SW1, enhancing the operability. On the
other hand, the operating knobs 35 and 36 of the switches
SW2 and SW3 mounted on the printed board 27 protrude
forwardly from respective openings 13 and 14 in the cover
3, and a lever 37 is attached to the operating knob 36 of the
switch SW3.

The depression 12 in which the switches SW2 and SW3
are positioned has a cover or door 15 pivotally mounted
thereon. As shown in FIGS. 20A to 20C, the door 15 has a
curved surface protruding forwardly from the depression 12,
and also has generally semicircular side walls 154 and 15d
opposed to each other. Each side wall 15d has a shaft 154
integrally formed therewith on one side thereof and extend-
ing laterally inwardly therefrom, which is loosely inserted in
a hole 164 defined in the bearing member 16 on the cover 3.
The shaft 154 is provided with a generally cylindrical distal
end portion having a constant diameter and a frusto-conical
proximal end portion having an increasing diameter toward
the side wall 154. Moreover, the door 15 has an elastic
engagement piece 15b integrally formed therewith and pro-
truding toward the back face side at a location corresponding
to the opening 17 of the cover 3, and a projection 15¢ is
formed with a distal end of the engagement piece 15b so as
to protrude laterally outwardly.

As shown in FIGS. 21A to 21G and FIG. 22, the door 15
is pivotally mounted on the front face of the cover 3 by the
engagement of the shafts 152 with the holes 16a of the
bearing member 16. The upper side from the line G-G' in
FIG. 22 shows a state in which the door 15 is closed, and the
lower side from the line G—G' shows a state in which the
door 15 is opened to a position illustrated in FIG. 21C.

In the case where a distance between the center of the
shaft 154 and the surface of the cover 3 is set to r4 and a
circle Ra having a radius r4 is drawn with the shaft 15 as
a center (as shown by a double dotted chain line in FIG.
200C), the side wall 15d has such a shape that an edge 15¢ of
the side wall 15d opposed to the cover 3 protrudes outwardly
from the circle Ra. That is, the distance between the edge
15¢ of the side wall 154 and the center of the shaft 154 is
greater than the radius r4. Accordingly, when the door 15 is
rotated counterclockwise to a position shown in FIG. 21B
under the condition in which the door 15 is closed (see FIG.
21A), the edge 15¢ of the side wall 15d comes in contact
with the surface of the cover 3 so that a force is applied to
the door 15 in the direction of an arrow in FIG. 22. At this
time, the side wall 15d of the door 15 is pushed and bent
outwardly, and the contact position of the shaft 15a with the
bearing member 16 is moved to the cylindrical distal end
portion of the shaft 154, thus generating a force that acts to
close the door 15. When the door 15 is further rotated
counterclockwise to a position shown in FIGS. 21D, a force
that acts to open the door 15 is generated so that the door 15
is brought into a full open state (see FIG. 21G).

Under the condition in which the door 15 is completely
opened, the surface of the cover 3 is not in contact with the
side wall 154 so that such a force as to bend the side wall 154
outwardly is not generated. Accordingly, when the door 15
is to be closed in the completely open state, the edge 15¢ of
the side wall 154 comes in contact with the surface of the
cover 3 so that such a force as to bend the side wall 154
outwardly is generated. Because this force acts to open the
door 15, the door 15 is not closed by a mere erroneous touch
with the door 15. Therefore, the door 15 is not closed
unexpectedly to disturb the operation of the switches SW2
and SW3 when the door 15 is open. Moreover, because the
shaft 15a has the frusto-conical proximal end portion, even
if the door 15 is further opened from the full open state, the
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side wall 15d is bent outwardly so that the shaft 154 is
disengaged from the bearing member 16. The shaft 15a is
not broken and, hence, the door 15 can be attached again.

On the other hand, in the case where the door 15 is closed,
when the door 15 is rotated clockwise in FIG. 22, the
engagement piece 15b protruding from the door 15 is
inserted into the hole 17. Consequently, the projection 15¢
impinges on the end face of the hole 17, and the engagement
piece 15b is pushed and bent inwardly. As a result, the
projection 15c¢ is engaged with the inner face of the cover 3
beyond the end face of the hole 17. Thus, the door 15 is
latched in a closed state. When the door 15 is rotated
counterclockwise in FIG. 22 in the state in which the door
15 is closed, the projection 15¢ similarly impinges on the
end face of the hole 17, and the engagement piece 15b is
pushed and bent inwardly. Consequently, the projection 15¢
gets beyond the end face of the hole 17 so that the projection
15c¢ is disengaged from the inner face of the cover 3. Thus,
the door 15 can be opened easily.

As described above, because the portion of the cover 3
where the switches SW2 and SW3 are provided are covered
with the door 15, it is possible to prevent the switches SW2
and SW3 from being operated carelessly. Moreover, the
surface of the door 15 is formed to have a curved shape
similar to the shape of the surface of that portion of the cover
3 in which the human body detecting sensor 107 is provided.
Therefore, the appearance is improved and the space within
the door 15 is increased. As a result, the lever 37 can be fixed
to the operating knob 36 of the switch SW3 and the
operability of the switch SW3 can be enhanced.

In the present embodiment, the human body detecting
sensor 107, the mode change-over switch SWI1, and
switches SW2 and SW3 are provided on the front face of the
housing 1 with the housing 1 attached to a working or
building face. Therefore, various setting operations can
easily be carried out from the front face side of the housing
1. Moreover, the human body detecting sensor 107 and the
brightness sensor 108 are provided on a lower portion of the
housing 1, the mode change-over switch SW1 is provided at
the center of the housing 1, and the switches SW2 and SW3
are provided on an upper portion of the housing 1. Because
the heating elements and the human body detecting sensor
107 are accommodated in the housing 1 as distant as
possible, the human body detecting sensor 107 is rarely
affected by heat generated in the apparatus. Furthermore,
because the human body detecting sensor 107 is provided on
the lower portion of the housing 1, not only can the influence
of heat directly radiated from the heating elements be
reduced, but the influence of heat circulating in the housing
1 can also be reduced.

In the present embodiment, the housing 1 comprised of
the body 2 and the cover 3 has such a size as to be attached
to a ready-made mounting frame standardized for a flush
type wiring device such that it can be embedded in a
building face such, for example, as a vertical wall surface.
Such mounting frames include frames for large rectangular
ganged wiring devices standardized by JIS (Japanese Indus-
trial Standard), for example (see JISC8375). In the present
embodiment, the longitudinal size (length) of the housing 1
is determined to be approximately two thirds (the size of
double modules) of that of a generally rectangular opening
of the mounting frames for the large rectangular ganged
wiring devices, while the width of the housing 1 is deter-
mined to be approximately equal to that of the generally
rectangular opening of the mounting frames.

FIG. 24 depicts a switch assembly, which includes an
automatic gang switch having a heat ray sensor and a
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housing 1 having a size of double modules, a switch 90
juxtaposed with the automatic gang switch and having a size
of single module, and a metallic mounting frame 60 on
which the switches are mounted. Both of the switches are
intended for large rectangular ganged wiring devices. The
mounting frame 60 is a generally rectangular frame having
a generally rectangular opening 60a formed at a center
thereof. The mounting frame 60 also has two end mounting
portions 61 and 61 formed at opposite ends in the longitu-
dinal direction thereof. Each end mounting portion 61 has an
elongated opening 62 for insertion of a screw for attaching
a flush type box (not shown), generally L-shaped openings
63 through which a well-known attachment plate (not
shown) is fixed for attachment to a plaster board forming a
wall, and a screw hole 64 for insertion of a screw for
attaching a plate frame (not shown) or the like on the front
face. The mounting frame 60 also has two side mounting
portions 65 and 65 formed on respective sides of the
generally rectangular opening 60a. Each side mounting
portion 65 is provided with a plurality of stationary claw
pieces (not shown) and a plurality of movable claw pieces

By the above-described construction, the housing 1 can
easily be attached to the mounting frame 60 by inserting one
of the stationary claw pieces into a coupling recess 11 of the
cover 3 and by subsequently inserting one of the movable
claw pieces 66 into the other coupling recess 11 to engage
the former with the latter. In this way, when the housing 1
is attached to the mounting frame 60 having a size of triple
modules, another wiring device (large rectangular ganged
wiring device) such as a switch 90, a plug socket, a modular
jack or the like can be mounted in the remaining space of a
size of single module in the mounting frame 60 because the
housing 1 is of a size of double modules.

FIG. 25 depicts a switch assembly, which includes an
automatic gang switch having a heat ray sensor, a switch 90
juxtaposed with the automatic gang switch, and a mounting
frame 70 made of a synthetic resin on which the switches are
mounted. The mounting frame 70 has two end mounting
portions 71 and 71 formed at opposite ends in the longitu-
dinal direction thereof and two side mounting portions 75
and 76 formed on respective sides of a generally rectangular
opening 70a. Each end mounting portion 71 has an elon-
gated opening 72 for insertion of a screw for attaching a
flush type box, openings (not shown) through which an
attachment plate is fixed, and a screw hole 74 for insertion
of a screw for attaching a plate frame. One 75 of the side
mounting portions has three sets of two paired holes (not
shown) defined therein in a side-by-side fashion, while the
other side mounting portion 76 has an elongated plate 77
integrally formed therewith or otherwise secured thereto.
The elongated plate 77 has three openings 79 defined therein
at regular intervals and three engagement pieces 78 protrud-
ing forwardly from rear edges of the openings 79, respec-
tively.

By the above-described construction, the housing 1 can be
attached to the mounting frame 70 by first inserting one of
the two paired claw pieces 10 into associated one of the
openings 79 and by subsequently inserting the other claw
piece 10 into the associated one opening 79 such that it may
ride on a shoulder 80 of the engagement piece 78. In this
case, the longitudinal size of the housing 1 is set to approxi-
mately two thirds of the size of the generally rectangular
opening 70a of the mounting frame 70 (the size of double
modules).

As shown by a double dotted chain line in FIG. 25, a plate
82 is attached to the front face of the mounting frame 70
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made of a synthetic resin via a plate mounting frame 81. The
plate 82 has an opening of a size greater than the size of the
generally rectangular opening 70a of the mounting frame
70. Accordingly, a part of the mounting frame 70 is exposed

from the opening of the plate 82 as it now stands. A 5

decorative cover 83 for blocking a clearance between the
opening of the plate 82 and the front face of the automatic
gang switch is attached to the front face of the mounting
frame 70. Consequently, it is possible to easily apply it to the
plate 82 having a relatively large opening corresponding to
wiring devices such as a so-called piano handle switch.

In FIGS. 24 and 25, the switch 90 is attached to the
mounting frame 60 or 70 such that the former is disposed
above the automatic gang switch having a heat ray sensor. In
order not to cause the shadow of hands to enter the bright-
ness sensor 108 during operation of the switch 90, the switch
90 may be disposed below the automatic gang switch.

Embodiment 2

FIG. 31 is a circuit diagram showing an automatic gang
switch having a heat ray sensor according to a second
embodiment of the present invention. While the load control
circuit 101 having the triac TRC is connected between the
connecting terminals t1 and t2 through the primary winding
of the current transformer CT in the first embodiment, a
relay RY of a latching type is used in which a contact state
is changed over by energization to, for example, a set coil or
a reset coil, in place of the triac TRC, and the contact state
changed over by magnetic force or the like is held in the
second embodiment. More specifically, in the automatic
gang switch having a heat ray sensor according to the second
embodiment, a relay contact ry is connected between con-
necting terminals t1 and t2 through a primary winding of a
current transformer CT. In place of the driving circuit 102,
a relay driving circuit 114 for opening or closing the relay
RY is provided. Because the structures other than the relay
contact ry and the relay driving circuit 114 are the same as
those of the first embodiment described above, the like
components have the like reference numerals and their
description is omitted.

The relay driving circuit 114 includes a series circuit of a
set coil S and a transistor Q3 which are connected between
opposite ends of a capacitor C2 and a series circuit of a reset
coil R and a transistor Q4. The transistors Q3 and Q4 are
turned on and off in response to a signal output from output
terminals OUT1a and OUT1b of a control IC, respectively.

The operation of the automatic gang switch having a heat
ray sensor is described below with reference to a time chart
shown in FIG. 32. If the detection signal of the brightness
sensor 108 has the H level, that is, the brightness around it
is greater than the predetermined threshold, the control IC
103 does not output a control signal to the relay driving
circuit 114 even if a human body detection signal is input
from a human body detecting sensor 107. On the other hand,
in the case where the output signal of the brightness sensor
108 is set to the L level, that is, the brightness around it is
smaller than the predetermined threshold, the control IC 103
outputs a signal for turning on the transistor Q3 from the
output terminal OUT 1a to the relay driving circuit 114 if the
human body detection signal is input from the human body
detecting sensor 107. At this time, a current flows to the set
coil S of the relay RY through the transistor Q3, the relay
contact ry is turned on, and power is supplied to the load L.
The relay RY is of a latching type. Therefore, even if
energization to the set coil S is completed, the relay contact
ry holds the on-state and the power is continuously supplied
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to the load L. Accordingly, it is not necessary to cause the
current to continuously flow to the coil of the relay RY, thus
resulting in energy saving.

The control IC 103 outputs a control signal to the relay
driving circuit 114 based on the human body detection signal
input from the human body detecting sensor 107. At the
same time, in the case where the human body detection
signal is input from the human body detecting sensor 107
within a predetermined operation holding time T1, the
operation holding time T1 is reset. Consequently, the output
time of the control signal, that is, the operation time of the
load L is extended. When the time limit of the operation
holding time T1 is over, the control IC 103 outputs a control
signal for turning on the transistor Q4 from the output
terminal OUT1b. At this time, a current flows to the resect
coil R of the relay RY through the transistor Q4, the relay
contact ry is turned off, and the power supply to the load L
is stopped.

Thus, the load control circuit 114 is constituted by the
relay contact ry in the present embodiment. Therefore, it is
possible to further reduce heat that is generated by the circuit
component parts as compared with the case in which a triac
TRC is used.

Embodiment 3

FIG. 33 is a circuit diagram showing an automatic gang
switch having a heat ray sensor according to a third embodi-
ment of the present invention. While the load control circuit
101 having the triac TRC is connected between the con-
necting terminals t1 and t2 through the primary winding of
the current transformer CT in the first embodiment, a relay
contact ry of a relay RY of a latching type in which a contact
state is changed over by energization to, for example, a set
coil or a reset coil, and the contact state changed over by
magnetic force or the like is held is connected in parallel
with a triac TRC in the second embodiment. More
specifically, in the automatic gang switch having a heat ray
sensor according to the second embodiment, a parallel
circuit of the triac TRC and the relay contact ry is connected
between connecting terminals t1 and t2 through a primary
winding of a current transformer CT. A Zener diode ZD2 is
connected in anti-series between a resistor R6 of an on-time
power circuit 106 and a diode D4, and a capacitor C4 is
connected between a cathode of the Zener diode ZD2 and a
ground of the circuit. The relay driving circuit 114 described
in the second embodiment is connected in parallel with the
capacitor C4, and a voltage applied to both ends of the
capacitor C4 is input to an input terminal IN9 of a control IC
103. Because the structures other than the load control
circuit 101, the relay driving circuit 114 and the on-time
power circuit 106 are the same as those in the first or second
embodiment, the like components have the like reference
numerals and their description is omitted here.

The operation of the automatic gang switch having a heat
ray sensor is described below with reference to a time chart
shown in FIG. 34. If the detection signal of the brightness
sensor 108 has the H level, that is, the brightness around it
is greater than a predetermined threshold, the control IC 103
does not output a control signal to the relay driving circuit
114 even if a human body detection signal is input from a
human body detecting sensor 107.

On the other hand, in the case where the output signal of
the brightness sensor 108 is set to the L level, that is, the
brightness around it is smaller than the predetermined
threshold, the control IC 103 outputs a control signal for
operating the driving circuit 102 is output from an output
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terminal OUT1 to the driving circuit 102 when the human
body detection signal is input from the human body detect-
ing sensor 107. In the driving circuit 102, a thyristor SCR is
turned on in response to the control signal input from the
control IC 103, a trigger current flows to a gate of a triac
TRC, the triac TRC is turned on, and power is supplied to
the load L. The control IC 103 monitors the voltage on both
ends of the capacitor C4 input to an input terminal IN9.
When the capacitor C4 is charged to a predetermined
voltage, a signal for turning on the transistor Q3 is output
from an output terminal OUT1a. At this time, a current flows
to a set coil S of the relay RY through the transistor Q3, the
relay contact ry is turned on, and power is supplied to a load
L through the parallel circuit of the relay contact ry and the
triac TRC.

The control IC 103 outputs a control signal to the driving
circuit 102 based on the human body detection signal input
from the human body detecting sensor 107. At the same
time, in the case where the human body detection signal is
input from the human body detecting sensor 107 within a
predetermined operation holding time T1, the operation
holding time T1 is reset. Consequently, the output time of
the control signal, that is, the operation time of the load L is
extended. When the time limit of the operation holding time
T1 is over, the control IC 103 outputs a control signal for
turning on a transistor Q4 from an output terminal OUT1b.
At this time, a current flows to a reset coil R of the relay RY
through the transistor Q4, and the relay contact ry is turned
off. Then, the control IC 103 stops the output of the control
signal from the output terminal OUT1 to the driving circuit
102, the thyristor SCR is not triggered, and the trigger
current does not flow to the gate of the triac TRC.
Consequently, the triac TRC is turned off and the power
supply to the load L is stopped.

As described above, the power is supplied to the load L
through the parallel circuit of the relay contact ry and the
triac TRC during the operation of the road L. Therefore, the
current flowing to the triac TRC can be further reduced,
compared with the case in which the load control circuit 101
is constituted by only the triac TRC. Consequently, the heat
generation of the triac TRC can be suppressed. Moreover,
because the relay contact ry is turned on after the triac TRC
has been energized, no rush current flows through the relay
contact ry. Accordingly, a load L such, for example, as an
inverter-controlled light fixture through which a large rush
current flows can be constituted by a small-sized relay RY.

In the present circuit, because a voltage obtained by
adding the Zener voltage of the Zener diode ZD2 to the
voltage-on both ends of the capacitor C4 is applied between
both ends of the relay driving circuit 114, it is possible to
drive the relay RY at a higher voltage than the output voltage
of a voltage converting circuit 105.

Although the present invention has been fully described
by way of examples with reference to the accompanying
drawings, it is to be noted here that various changes and
modifications will be apparent to those skilled in the art.
Therefore, unless such changes and modifications otherwise
depart from the spirit and scope of the present invention,
they should be construed as being included therein.

What is claimed is:

1. An automatic gang switch having a heat ray sensor and
fixedly mounted on a mounting frame that has a generally
rectangular opening defined therein and is secured to a
substantially vertical wall, said automatic gang switch com-
prising:

a housing having a body and a cover and also having a

generally rectangular front portion and a mounting
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means for mounting said housing on the mounting
frame, a length of said housing being approximately
two thirds of that of the generally rectangular opening
of the mounting frame and a width of said housing
being approximately equal to that of the generally
rectangular opening of the mounting frame;

a human body detecting section accommodated in said
housing for detecting heat rays emitted from a human
body;

a circuit section accommodated in said housing and
comprising:

a control circuit for generating a control signal to turn
a load on for a predetermined operation holding time
when said human body detecting section generates a
detection signal;

a load control circuit connected to a power source and
the load in series via two connecting terminals for
turning on or off power supply to the load depending
on the control signal;

an off-time power circuit connected in parallel with
said load control circuit and having an input imped-
ance with which the load is not driven when said load
control circuit is off, said off-time power circuit
supplying an electric power to said control circuit
when said load control circuit is off; and

an on-time power circuit for supplying the electric
power to said control circuit when said load control
circuit is on;

a time setting section for setting an operation holding
time; and

a mode setting section for changing over an operation
mode of said control circuit to one of an automatic
mode in which the load is automatically turned on or off
depending on the detection signal from said human
body detecting section, a continuous ON mode in
which the load is kept on irrespective of the detection
signal, and a continuous OFF mode in which the load
is kept off irrespective of the detection signal,

wherein said human body detecting section, said time
setting section, and said mode setting section are dis-
posed on the front portion of said housing which is
exposed from the generally rectangular opening of the
mounting frame.

2. The automatic gang switch according to claim 1,
wherein said time setting section, said mode setting section,
and said human body detecting section are positioned in this
order from above.

3. The automatic gang switch according to claim 1, further
comprising a lens mounted on the front portion of said
housing for collecting the heat rays from a predetermined
detection region on said human body detecting section, and
a detection region limiting cover slidably mounted on the
front portion of said housing for limiting the detection
region.

4. The automatic gang switch according to claim 3, further
comprising first and second cover support members each
having an arcuated cross-section, wherein said detection
region limiting cover has an arcuated cross-section and is
interposed between said first and second cover support
members, and wherein said detection region limiting cover
has a radius different from a radius of inner peripheral faces
of said first cover support members and from a radius of
outer peripheral faces of said second cover support mem-
bers.

5. The automatic gang switch according to claim 3,
wherein said detection region limiting cover is disposed
above said lens with a clearance therebetween.
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6. The automatic gang switch according to claim 3, further
comprising first and second cover support members for
sandwiching said detection region limiting cover
therebetween, wherein said detection area limiting cover has
projections formed therewith, and at least one of said first
and second cover support members has grooves defined
therein for engagement with said projections.

7. The automatic gang switch according to claim 4,
wherein said first cover support members each have a
stopper formed therewith for maintaining at least a part of
the detection region.

8. The automatic gang switch according to claim 3,
wherein said detection region limiting cover comprises a
plurality of plates.

9. The automatic gang switch according to claim 3,
wherein said detection region limiting cover has a flexible
portion that expands or contracts according to a position of
said detection region limiting cover.

10. The automatic gang switch according to claim 1,
further comprising a lens mounted on the front portion of
said housing for collecting the heat rays from a predeter-
mined detection region on said human body detecting
section, and a lens cover integrally formed with said lens for
covering a front face of said lens.

11. The automatic gang switch according to claim 1,
further comprising a door pivotally mounted on the front
portion of said housing.

12. The automatic gang switch according to claim 11,
wherein said door has opposite side walls having respective
shafts formed therewith, and said housing has a bearing
member for supporting said shafts, and wherein said shafts
have an increasing diameter toward said side walls.

13. The automatic gang switch according to claim 11,
wherein said door has opposite side walls having respective
shafts formed therewith, and said housing has a bearing
member for supporting said shafts, and wherein a distance
between edges of said side walls and centers of said shafts
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is greater than a distance between the centers of said shafts
and a surface of the front portion of said housing on which
said door is mounted.

14. The automatic gang switch according to claim 1,
wherein said time setting section changes the operation
holding time logarithmically depending on a change over
operation thereof.

15. The automatic gang switch according to claim 14,
wherein the operation mode of said control circuit can be set
to one of the continuous ON mode and the continuous Off
mode by the change over operation of said time setting
section.

16. The automatic gang switch according to claim 1,
further comprising a radiation plate accommodated in said
housing and a circuit element thermally coupled to said
radiation plate, wherein said housing has a plurality of
communication holes defined therein, and said radiation
plate has a plurality of through holes defined therein at
portions other than those confronting said communication
holes.

17. The automatic gang switch according to claim 1,
wherein said load control circuit comprises a triac connected
between said two connecting terminals.

18. The automatic gang switch according to claim 1,
wherein said load control circuit comprises a relay having a
relay contact connected between said two connecting ter-
minals.

19. The automatic gang switch according to claim 1,
wherein said load control circuit comprises a triac connected
between said two connecting terminals and a relay having a
relay contact connected in parallel with said triac, and
wherein said control circuit turns on said relay contact at a
start of power supply to the load under a condition in which
said triac is on.
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